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STRUCTURE ASD TECTOSICS FIELD TRIP TO THE EASTER% BLCE RIDGE ASD WESTERS PIEDMOST 
SEAR JIARTIXSVILLE, \'IRGISIA 

\Villiam S. Henika'. James Beard'. Robert Tracy', and John R. Wlson' 

This road log and discussion of  geology have been 
prepared for a 1-1 2 day field trip for the 30"Annual Liqinia 
Field Conference. October 18 and 19. 2000. sponsored by 
the Geology Section of the Virginia Academy of Science. 
It ivill s e n e  as a guide. however. to anyone interested in 
obsen-inp geologic features along or near the public roads 
in the area. 

The 1000 Virginia Field Conference is in Franklin. 
Henry and patrick Counties. Grginia \,.here the Division 
of Ir?incnl Rmources mapped the Geology in detail in the 
late 1960s and early 19'0s (Figure 1 ). The road log and 
stops are similar but not necessarily identical to the field 
trip prepared for the 5'" L'irginia Field Conference by 
Conley and Henika (197%). .Although there ha\,e been 
some changes made to update the geochronolor\.. and rock 
unit names presented in the 1 9 3  Field Trip. the basic s t o y  
the rocks tell in this area is unchanyed after nearly thirty 
years of close scrutiny. The reports \\.hich cover the field 
trip area and contain detailed geologic maps in color on 
7.5 minute topographic quadrangle bases. are a\,ailable from 
the Virginia Division of Mineral Resources. Bos 7667. 
Charlottesville. 12903 and are listed in the references 
section. Because of our continuing research and re~ional  
mapping since the 1960s. panc of these older reports have 
been revised. \j'e also encourage you to obtain the follo\i in? 
publ~cations: 
Publication 59, GEOLOGY OF THE SOUTH- 
WESTERS \\'IRCISI,\ PIED\IO\T. by J.F. Conley. 33 
p. with one color map. 1985. Price S 3.00. 

Virginia Di\,ision of Slinenl Resources. 
' Virginia \luseum of Xatura! Histon. 
' Virsinia Tech. Department of Geological Scienccs 

Publication 137. GEOLOGY :ZSD MISERAL 
RESOURCES OF HESRY COUSTY ASD THE CITY 
OF ZI..\RTI\SVILLE, \-IRGISIA, by \!, S. Henika, J.F. 
Conle?; and P.C. Sweet. 22 pages. 15 figures. 2 tables. 
2 map$, 1 in color, scale 1 :50.000. 1996. Price S11.25. 

The rocks to be examined are contained within three major 
regional structures. that are from west to east the Bluc Ridge 
anticlinorium. thc Smith River allochthon. and the Saunto\-n 
Llountains anticlinorium {Figre  2 ) .  The trip is intended to 
be the second leg of a northwest to southeast transect across 
the cnstalline thrust sheets of the Appalachian system in 

0 \vas south\vestern LSrginia (Fi-pres I h & 17). Thc f i s t  le, 
completed with the 17"' Vrginia Field Conference. (Henika. 
1 9 9 3 ) .  That trip started in tlie Roanoke Valley on the Pulaski 
thrust shcct and crossed the Bluc Ridge thrust on to the Fries 
thrust sheet along the castem flank of the Blue Ridge 
anticlinorium. southeast of Roanoke. The last stops of the 
199' mp \yere intended to sho\v the elastic metasedimentap 
and metavolcanic rocks near the base of the L y n c h h u ~  Gmup 
along the late Proterozoic rift in the castcm Blue Ridge 
(Henika. 1992. 1 994. and 1997a). The 2000 \'irginia Field 
Conference \rill start with the yungcr  rift-relatcd rocks in 
the Eastern Bluc Ridse sequence of Grginia and traverse 
southeast\vards acroqs the Smith Riwr  allochthon to the 
Sauratonn \fountains tvindnn alony the I'irginia-'iorth 
Carolina Border. .4 third leg of this trans-Appalachian tnnsect 
is in the planninp stag: for the 2n03 SE GS.4 in Raleigh. I t  i s  
intended to he a cmperati\.c trip benveen i'iryinia Tech. T C  
State and USC Chapel Hill and will visit the complex arc 
tcrranes on the Rrookneal and Hyco thrust sheets in the 
Damille and Halifax areas southeast of >lartinsville (Gate.;. 
198 1. Hibbard. and others. 199R). 
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Figure I .  Map of the Martinsvillc area. Viryinia showing L.S. and Statc High\vays. Statc Roads. and location of stops along 
road-lo, route. 
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EXPLANATION - .  

Diabase Dikes 

] Candler Phyll~te - Metagabbro and altered 
ulfrarnaf~c rocks 

. x t  ,L+ 
All~gator Back Formatron (N.W.) t 

Ashe Metamorphic Sulte (S.E.) 
0 Mart~nsv~lle Igneous Comnlex 

Fork Mountain forrnat~on 

[ Bassett arnphrbol~te 

6 assett gneiss 

0 Rshe Formation 
(Moneta gneiss) --_ 

0 Ashe Amphibolite 
[Moneta arnphfbolite) 

"I Stuart Creek gnelss 

+ Ant~cl~ne- trace of ar~a l  plane 
and d~rect~on of plunge of axis + 

r- * + Svncline- trace of ax~alplane 
and d~rectron of plunge of axis 1 

++ Overturned ant~clrne- trace of ax~al 
- -  - 

plane and direct~on of plunge of axls 

+ Overturned syncline- trace of axial 
plane and drrection of plunge of axls - Thrust fault- teeth on over thrust 
s~de 

U Normal Tault- u. upthrown side: - 
D d, downthrown s ~ d e  

SCALE 
I - -1 
1 c i 2 z a  

MlLES 

Figure 2.  Major rock unltq and geologic structures. Man~nsr i l le  area. Virsinia. 
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BLUE RIDGE ASTICLISORIL\T 

The Blue Ridge anticlinorium in this area contains the 
rocks of the Red \alley thrust sheet (Fi_yres 16 R: 17: Henika. 
1997.7000). Basement rocks on the Red Valley tht-wt sheet 
that were covered in the 27" annual V'i~inia Field Conference 
are located southeast of the Late Proterozoic hinge line (IVehr 
and Glover. 1985). They represent portions of the Grcnvillc 
(-1Ga) lower crust that awe uplifted. eroded and eventually 
rifted during the hvo-stage (Badger and Sinha. 1988) Iapctan 
extensional event that had a principal axis of extension at 
-S65\jr (Bartholomew. 1992. Henika 2000). They typically 
have ductile mylonitic fabrics and upper greenschist 
metamorphic mineral assemblages that contrast with the uell- 
presened Gren\-ille charnokite plutons and p n u l i t e  _gneiss 
metamorphic suite of the \vestern Blue Ridge. Basement 
rocks on the Red \'alley thrust sheet are very nearly identical 
to the Grenville units exposed in the Saurato\\-n Mountains 
anticlinoriurn that we will visit on Sunday morning. 

THE EASTERS BLUE RIDGE SEQUESCE: 
.AS I:\PETAS RIFT F:\CIES 

Detritus from the Red Valley basement rocks was 
deposited in late Proteroi-oic sedimentary basins along the 
southeast margin of the Laurentian continent during the early 
opening of the lapetus ocean basin. There are two riftderived 
metasedimcntary suites that accompanied the hvo volcanic 
episodes (Badger and Sinha . 1988) within the Eastern Blue 
Ridge Sequence. Rankin (1970) proposed the name Ashe 
Formation for the older rift sequence o f  stratified 
metasedimentary-meta\.olcanic rocks that directly overlies 
the Grenville basement complex in Ashe County. Yorth 
Carolina. Rankin and others. ( 1 9 3 )  assigned the youngerrifi- 
derived metasedimentary suite that ovcrlics the Ashc to thc 
Alligator Rack Formation in the S\V I7rginia Blue Ridge. 
Conley and Hcnika, (1970) physically correlated the older 
Blue Ridge cover rocks in this area with the 'vloneta Gneiss. 
which was first described by .Arthur Pegau ( 1933) along the 
Staunton River (Smith Mountain Lake area) northeast of 
Martinsville. Thus the name Moneta was used to dcscribc the 
older rift sequence here on the 1973 Virginia Field 
Conference and the younger Iapetan rift sequence \vas 
correlated nith the Lynchburg Formation by physically tracing 
these units to the type section in Lcnchbu~,. Conley ( 1985). 
discontinued the use of the Moneta Gneiss and included the 
Ashe Formation as the lower member of the L>nchburg 
Group. He also discontinued the use o f  the Lynchburg 
Formation for the younper rift sequence and adopted the 
.Alligator Back units from both \TV and SE of the Bo~vens 
Creek fault as the upper group member. 

Discussion nith several Carolina Geologists during the 
1997 Field Conference raised some questions about the 
correlation of  the basal lapetan rift deposits (in the 
Lynchburg Group) along the Laurentian Continental mayin 
lvith the Ashe Metamorphic Suite of western North Carolina. 
The .4she that has been described southeast of the Brevard- 

Bowens Creek fault zone in North Carolina. is nolv thought 
to have been thrust in from much farther east across the 
Hayseville Fault. It has k e n  grouped with suspect Piedmont 
terranes (Williams and Hatcher, 1982) thought to be part of 
an acreted oceanic plate. If the type Ashe Ivas derived from 
across the Iapetus then perhaps the use of the original name 
Moneta Gneiss not only has precedence. but may be more 
appropriate than Ashe along the eastern limb of the Blue Ridge 
anticlinorium in Virginia. 

The Ashe Formation (Moncta gneiss) is the oldest unit at 
the surface in the Blue Ridge anticlinorium in the road log 
area and consists of hvo-mica gneiss containing dark--my to 
bIack and lvhite, coarsely ctystalline amphibolite interlayers. 
rare lenses of quartzite. mica schist and marble. The basal 
boulder conglomerate beds are restricted to the rift margin 
outcrop belt that we visited during the 27'" L'irginia Field 
conference and are not found this far to the southeast. 

.4SHE TOALLIG;\TOR BACKTRASSITIOS 

Rocks that xvere assigned to the Alligator Rack 
Formation in the S\S' Grginia Blue Ridge ( Rankin and 
others. 1973) were reviewed in the field xvith them during 
a series of joint USGS-\'DS.IR field confcrcnces in the 
early 1970's. At that time it  became apparent that these 
rocks in SW Virginia \vere probably equivalent to units on 
both sides of the Bo\iens Creek Fault in central \'irginia. 
Thus the Alligator Rack. as it Xvas originally recogni7ed by 
the LSGS included portions of the Evington Group of  
Brown. ( 1  942 and 19581 as \yell as units found in the type 
section of the Lynchburg Gneiss formation of Jonas ( 192'). 
In the Field Trip area. the contact between the Ashe 
(Monetal and the Alligator Back (Lynchburg) is a regional 
unconfonnity. The contact in the field trip area can generally 
be recognized whcrc the monotonous series of amphibolite 
pxde  gneisses and schists of the Xshe (Moneta) is abruptly 
intempted (cut by a paleo-channel*?) by obviously lo\ver 
grade metasedimenta? rocks containing recognizable 
scdimcntary clasts. graded bedding. cross bedding. cut and 
f i l l  structures and graphite-bearing beds. .4long To\vn Creek 
near Henry. (Stops 1&2). the .r\lligator Rack contains lithic 
congIomerate (especially near the base) (Fi-mres ?and 3). 
Regionally the most \videspread unit is medium to light- 
gray. finely Iarninated (pin striped) quartz-feldspar yneiss 
or metagraywacke with interbedded quartz- muscovite 
schist. graphite schist. (Stop 3. Figure 5) white-banded to 
massive q u a r ~ i t e  (Stop 4. Figure 6 )  and rare marble lenses. 
Across the Philpott Resenoir quadrangle there are at least 
t\vo major i n t e r ~ a l s  o f  light green. to  greenish gray 
schiszose metavolcanic rocks in the .I\lligator Back that are 
thought to be the offshore equivalents to the Catoctin 
metahasalt flows of Central Virginia (Henika 1992. 1993. 
1994). Conglomerates in the Alligator Back all seem to be 
of local derivation. The clasts are generally derived from 
underlying metasedimentary and metavolcanic rock units 
found in the Ashe Metamorphic Suite or older Alligator 
Rack strata. 



F ~ y u r c  3. :I- Mctagtaynacke ledge along Tonn CrccL at 
<top 2 .  B-Detarl o f  cuarsc mctagny\vackc s h o n ~ n g  crow 
bedding and ccour stnicturc. 

T ~ ~ I I Y  L. !>:fL)~:~cd ;:;).*:, ~ r ?  . \ ' : I  c:i.\.r l<:i;k !>ictL:gr.:\ A:L.c 
along Ton-n Creek (Stop 1). 

F i p ~ ~ r c  7. Flags: Alltgatnr 
R a c k  g r a p h ~ t i c  metn- 
siltstone 5howlng angular 
re la t tonqhip  betn ccn 
cfca\ngc and beddins at 
stop -7. 

F i ~ u r c  6, D m i l  P! ~,uci!;lni til:d I:> !lit : \ l : ~ g ; ~ t ~ > r  f3;ick 
quartzite at Stop 1 acmw from Faiys tonc Lakc. 

\I.+FIC 6GSEOUS ROCKS I\ THE 
..\LLIG.LTOR RACK 

The .2lltgator Rack has been lntruded by fine tcl c o a r x  
mctagabbro (stop 4)  and talc-tremol~tc rich d ~ k c s  and s i l l s  
throughout the rcyon. Thc mnfic igncouq rock< appear to 
bc  local i7ed along the c o n t a c t s  of schi5toqe 
rnctaccdinicntary  rockc near  the  ha.;e o f  t h c  Inn  cr  
rnctax olcanic unlt Re[\? een stops 1 and 4. u c n i l l  drlvc 
through t!picall~ dccp red to greenish ~aprn l i t e  exposures 
n f  the .-$Illgator Rack mera \n lcan ic  rocks  Thcy arc  
comple\l! intcrlaycrcd and ~ntcrfoldcd with the 4lligator 
Rack metasedimcntac rock5 and the crocs cectlon of the 
Alligator Rack c.rposcd along Philport Lake northnest of 
t h e  C o o p e r  Creek a n t i c l ~ n a l  axis appear? to be 
p rcdomina tc ly  ~ n t e t m e d j a t e  to  mafic  co rnpos i t inn  
rncra~olcanic rucks. \lagnctic Iron arc was mlned from 
stratiform zones along the sheared plutonic a n d  
mctavolcanic COnlaCKS In the Stuans Knob area \vest of Fairy 
Stone Park (Stop 3)  

CANDLER FOR3IrLTIOS :%SD THE 
BRE1~~\RW*BOIVEYS CREEK FAULT 

Regional mapping In prepamtion of the Geologic Vap 
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of V~rginia (VDVR. 1993 1 traced the Botvens Creek fault 
zone continuously from the extension of the Brcx ard zonc 7-7 I%. . 7t -- -* along the Sorth Carolina Border (Espenshadc and othcrs. 

I' . .- 
I :  - 3 .'I 

1 Y75)  northeast~vards into the Scottst illc Mesozoic basin t. .> p = i  
-54. 

- 1  

in Uel~on  and Albernarle Countie5. Thls work reconfirmed 
.e' 

Anna Jonaq' ( 1  927) placement of the '- Martic Thrust" zonc -1 
and dernonstntcd that the Brcrard zone phyllonites could 
be traccd into thc t q c  section of the Candler Formation 

P!! 
r .  

on Candlers 'vloilntain neat Lynchbur$. In the field trip area 
the Candler Formation conformabIy overlie5 the Alligator 
Rack Formation. Along Philpon Lake there is a gradational < 
contact between the Alligator Back and t h t  Candler 
Formation that 1va5 mapped at the top of the upper most 
rnetagrayvacke bed in the .4Iligator Rack Although there 
are rhin quanzlte and marble l e n s e ~  in the Candler. dark- I/ 

gray. graphitic schist appears to be restricted to the Alligator 
Back. At Stop 5 (Figure 7 )  on State H1ghii.a~ 53. it ic F r ~ u r c  X .  Steeply plunging antiforma! fold in well-layered 

n-pically a light greenish-py to purplish-'brown weathering Bassctt biotite-granitic p e l s <  at Stop ' 

chlorite ph! llite. Intrafollal fnldc. kink band5 and rotated 
choritoid porphyroblasts are typical of the B o ~ e n s  Creek ." . _ 
fault zonc. 

F~gur :  -. Dc.r;:ii o f  crc:lulatcc; C ~t12ic.:  pi^\ .I];< I:] thc 
Row ens Creek fault zone at Stop 5. 

-. . 

?-+-A I I ~ I I ~ - :  <:, ~i::r,: ?L?T~:\ ~ I ~ L . L , ! I ~  ~I~~[II;I:II!C-!~~L\;I:C c:lc:<< 

in t h t  tup of the Raqcctt Formation along \)lulbcm- C'rcck 
at Stop 7 .  

prr 

The Smith River allocthon i <  interpreted a< an 
alochthonous. s~mfirnal  mass that tectonic all^^ o\erIief the 
James Rker syclinorium to the northeast. To the southxve~t 
it Teparates the Blue Ridge and Sauratoxvn Mountains 
anticlinoria. The allochthon consists of a lower Bassctt 
Formation (granitic g ~ e i s h  contarnin9 amphibolite. Stops 
7&8, F i y r e ~  8.9. & 10) that is overlain by the Fork Mountain 
Formation (hiyh alumina gneisses and schisls containing 
intcrIaycrcd quartzite. Stops 6%9). These rocks have been 
intruded by a large sill -1ike to slightly discordant. highly 
differentiated. predom~nateIy rnafic igneous mass - the 
\lamnsville Igneous Complex (Ragland. 1974) Conley and 
Hsnika ( E 473) recognized that the cornplcv I <  composed of 
the R ~ c h  Acres Formation and the L e a t h e n i d  Gran~te (Stops 
10. llgi12. Figure 11). 

Figure 10. P~grnat~call> thldcri llamhlendc gncIs1 In tlir 
Bassett amphrbolrte at Stop 8 .  

The Martlncv~llc Igncou~ complex is exposed along the 
r;outheastcm margin of the alluchthon and in severaI deep 
valleyc In the central part of  he synfomal ~tructure. Large 
scale cxcai ations and n ater \\ell drill hole data in the 
M a r t i n s  ille area indicate that the  major part of thc 
Leaitherirood Granite c o ~ i c i s t ~  of sheets of light-gray. 
m e d ~ u m -  to coarsc-pained porphyritic hiotife granite 
intrudcd as sheets at the top of the Wartins~illc Igncous 



F~y:?r.: : i .  Lc.:!ti>c.n~tjo(j Ci ran~ ;~  ur!tti:ig cllc!:r g n ~ k r n  c>''::ic 
Rich .Acres FrmnatEnn behind the Wnn-Dixic at Stop 11. 

C n m p l r ~  Lcathenvnod Gran~tc and a ~ s t x l ~ a t e d  Rich ,Xcrcs 
Gabbro are cut by dlkcs and irregularly shapcd plutonr of 
dark &my. coarse--=me& p r p h y i t i c  nontc. The Leathenrood 
n as dated at 350 \.la (C-Pb zlrcon: Rankin 19'5 ): 464 5 70 
\la (Rb-Sr n hols-rock : Odum and RussclI. 19' 1: and 5 3 X  
\ l a  W-Pb Arcon . using SFhlS high-precision tcchnolog!. 
1 Sinha 1999. pcmonal comrnunicat~on). 

Thc high yrade rockc of thc allocl~thon ~ h o ~  polyphaw 
nletamorphism. Thc! ha\  e been prograded rcgionall! to 
,3rnphiboP1te facies reacl-linp staurolite grade along thc 
nonhi( ectcrn border and s~llrrnanite gradc to thc coutheaqt 
of this border (Flgure I ? ) .  Follo\i.iny nhir e\ ent t h c ~  rocks 
ne re  partiall! to nholl: rctmgraded tcl grccncch~<t f ac~ec  
During intrusion by the Var t~nsv i l l c  Igncnuq Complcx. 
contact rnctamorph~sm produced partial melt zonec and 
comcrted the cchlas  and biotite ynelrqe? into rnigrnatitic 
q i l l~man l t e  gncjsscs.  garnet-cordieritc granulire? and 
dtcuscatc-tcstured mica granofcls. Granofels In contact 
metamorphic zones d c r c l o p e d  euhedral  s i lLiman~te .  
kyanite. and staurolite porph~.roblasts near the tntmsion 
and chlor~toid porphyrobIast5 progressi\ el! further a n a y  
from the conracrs n I th the ipncous body. Dirtinctivc c m c y  
depos~ts  (Stop T 6. Fiyurc 13) occur at the contact bcnieen 
the M a r t i n ~ ~ i l l c  Igneouc Complex and the Fork Mountain 
metapelites. E m c ~  here and elqen herc typically reprecents 
contact metawmattzed aluminous ~ c h i r t ~  or  n e t s s e s  and 
c o n t a i n s  a ~ s e r n b l a g e s  inc lud ing  such mine ra l s  as 
~ i l l i rnan i t e .  corundum. Fe-Ti oxide< (magnet i te  and  
i lmcnoherna t i t e ) .  A2-spine!. cordier l te .  ga rne t  a n d  
hypersthene. The \Tart~nqr.ilFe erner t  d c p o s i t ~  n e r e  
prospected and mined at several local i t ie~ on   he Smith 
River allochthon and contain a distinctii e rnetamorph~c 
paragene+ also found at the Conland! Comp1r.i In Len. 
York (Conley and  Hcnika. 1953a). One uniquc cmci-y 
sample recently studied in detail by Bcard and Tracy i q  

oxide-nch. contains unusually abundant Th-rich monazite 
(REE phosphate) and 7ircon. and was previously proqpected 
for thorlum. Microprobe analyses of monazite in this 
sample fur U. Pb and Th h a r e  been utilized in the new 

(1 

- ,  , ... - -> , . -  - - . - . . . . . . . :  ,. <,zradcd ~ t a u r o l i : ~ ~ - - - : ~ ~ . .  .- . ,; 

tbc i - r ~ r h  Ilounraln Formation along L. S. FI~ghivny I : i r  
ncnr Oak L e w .  

F I \:in x - .:;1 (1: ~ ~ ~ I T I C I  m e n  near Stop 16. dark 
minerals are magnetite. cp1ncl4 herc>nitc) and hoegbomite: 
light gn! rnincrals arc c o n ~ n d u m  and kyanite. 

monazitc chemical datlng technique tcr producc a date of 
435 5 1 5 Ma for rec~stall i7rlt ion ofmonazite in the contact 



2-1 \'IRGIKIA DI\'ISIOK OF LlKERAL RESOURCES \'OL. 46 

event. This age is quitc comparable to an age of 434 i: 17 

\,la obtained for monazite from high-temperature contact 
metamorphosed migmatitic pnciss immediately adjacent 
to the fabbro just north of do\into\vn \lartinsvillc. Both 
monazitc sycs arc considered equi1,alent. tvithin error. to 
Sinha's recent 448 \la SHRIVP age for the Lcathcnvood 
Granite. 

The Sauratown Mountains anticlinorium lies in a 
structural block beneath the northwest dipping R i d p v a y  
fault. The Ridgeway fault (Stop 15) is the detachment fault 
along which the Smith River allocthon \vas cmplaccd. In 
Virginia the Stuarts Creek Gneiss forms the core of the 
anticIinorium. It is composed of biotite augen gneiss 
(StopI3) a i t h  a i d e  zones of  flaser-textured mylonite 
gneiss  concentrated alony the Forbush fault zone  
[J?cConneIl. 19138) and the Brookneal-Chatham fault tone 
(Hcnika . 1998). The Forbush forms the northwestern 
contact of the basement rocks in the anticlinorium and the 
Brookneal-Chatham fault zone forms the southeastern 
contact of the uplifted basement block along the north\vcst 
side of the Danville Triassic Basin. In addition to the main 
core area there are several tectonic slices of  the Stuart 
Creek augen gneiss which wcrc mapped by b n  Price ( 1980) 
to the northeast of the field trip area. These rootless slices 
have been recently interpreted as part of a late Paleozoic 
transpressional duplex between the Forbush and Ridgeway 
fault zones (Henika. 1998). 

Thc basement gneiss unit in the Saurato\i,n Mountains 
anticlinorium of Virginia was named for the outcrops along 
Stuart Creek in the Spray quadrangle (Stop 131. Here i t  
contains v e n  coarse perthite porphyroclasts up to 4 cm 
across in a matrix of plagioclase, quartz. and biotite. ~vith 
accessory titanite. epidote, hornblende, and opaque 
minerals. This rock was correlated a i th  the Elk Park Group 
of the south\sestern Blue R i d ~ e  by Espenshade and others 
(1975) and is very similar to coarse retrograde charnokite 
gneiss found to the northwest on the Red thlley thrust sheet 
(Figures 16 8: 17: Henika. 1997.20001. Rankin and others 
( 1971 ) obtained a lead-lead zircon age of 1 191 \.la from a 
layered biotite gneiss in a similar stratigraphic position to 
the Stuarts Creek in a quarry at Pilot Mountain. Sorth 
Carolina. about 25 miles southwest of Stop 13. 

Members of the Ashe Metamorphic Suite overlie the 
Stuart  Creek Gneiss  in the  Sauratowm Mountains  
anticlinorium. These units may not be  in normal 
stratigraphic contact with the basement rocks. They include 
distinctive units o f  garnetiferous amphibolite, salt and 
pepper textured paragneiss (Figure 14). marble and 
gametiferous mica schist (Stops 14 and 151. The mica 
schist units contain pristine porphroblasts o f  black. 
unnvinned staurolite and large blades of kyanite (Conley 
and Henika. 1973). The distinctive progndc metamorphic 
assemblage of the Sauratourn Mountains is different from 
the more complex. poly-metamorphic. sillimanite _made. 

, . .  ..> 
, - , < .  tL . -. (> c+!l-.p.:\ \ : I >  Li2,:, *I,\-: -!,,.'<:.: (?!;y\ 3;. ' 5 .  . :- 

mnriun paragnelsc and alnckite along the ti~dgcrr-a>- f:iult 
7one at Stop 15. 

pclitic rocks of the overlying Smith River Allochthon. Thc 
rocks correlated with the Ashc metamorphic suite in the 
Sauratoxvn Mountains anticlinorium may be part o f  the 
Laurentian continental margin isolated on a horse block 
beneath the Ridyc~vay fault or alternatively. they may be 
unique sequence of rift-related (7) late Proteozoic(?\ clastic 
rocks and Grenville basement on an intermediate thrust 
sheet behveen the Smith River ailochthon and the Ro~vens 
Creek fault {Hatcher and Others. 1989). 

FIRST DAY OF FIELD TRIP 

Pnint of origin: Virginia 3.luseurn of Tatural History. 1001 
Douplas .A\-cnue. XTartinsville. \?A 

Cumulative Distance 
Mileage 
0 0 Starting point is the Virginia 

Museum of Natural History 
in Martinsville. 
Turn heft on to Memorial Blvd. 
(US. Highway 220) 
Cross Commonwealth Blvd. 
Pass Dutch Inn on right. 
Cross King's Mountam 
Road. 
Turn Right on U.S. Highway 
220 North toward Roanoke. 
Cross county boundary from 
Henry into Franklin County. 
Turn Left on State Road 605 
(Henry Road). 
Pass site of old Blue Ridge 
Paint Company talc quarry. 
Turn right on State Road 606 
(Town Creek Road, passing 
Henry Post Office). 
Pass ledge in Town Creek. 



18 .6  0.1 C r o s s  Town Creek. 
19.1 0.5 Turn around a t  intersection 

between S ta te  Road 606  
(Town Creek Rd) and  S ta te  
Road  767 (Prilliman Switch 
Road)  a n d  park on  right 
shoulder  of 606.  

Stop 1. Ashe - .Alligator Back Trans-itjon, 

Park along south side of State Road 606 and walk back 
to amphibole schist and biotite-musco~*ite _meiss outcrops 
along State Road 606. north of the intersection. This i s  the 
top of the .\she (lfoneta) Gneiss mapped on the Rassett 
quadrangle (Hcnika. 19'1 ). The base of thc Alligator Back 
(Lynchburg ) section is exposed in the cuts along SR 606 
south of the intersection. The lolver pan of the Alligator 
Back consists of lenticular metagral~vacke units which 
grade uptvard into mica schist units. These basal Alligator 
Back metagra!?vacke units appear to pinch out along strike 
around the Jfill Creek anticlinal nose and their loner  
contact truncates units in the underlying Ashe (IMoneta) 
suggesting a large scour channel at the top of the Ashe 
(lloncta) p c i s s  in the Bassctt quadrangle (Henika. 1971. 
Figure 6). Large blocks of  the amphibole gneiss were 
visible as clasts within the massive saprolite of the basal 
i\lligator metagracwacke unit at this locality when the cuts 
xvere fresh (Henika. 1971. p. 15). 

Cumulate Distance Explanation 
Mileage 
19.1 0.0 Proceed to south along Town 

Creek Road. 
19.6 0 . 5  Park on  right shoulder for 

S t o p  2. 

Stoo 2. Alligator Back metaconglomerate. 

The outcrop at stop 2 i s  a ledge in Town Creek. It 
involves a difficult descent to the waters' edge and only 
a few can see the outcrop at one time. Please he careful! 

Coarse-grained. light-bluish -gray metaconglomerate 
interbeds in the lower Alligator Back along Town Creek 
contain _graded beds with the basal laminae consisting of 
rounded blue quartz granules and cobble and pebble-cized 
rock fragments as  much as  1 foot long. \Ticrocline. 
perthite, plagioclase. muscovite biotite. secondary epidote. 
chlorite and titanite occur in the matrix and accessory 
zircon is concentrated in the interstices behveen the larger 
elastic particles. 

Cumulate Distance Explanation 
Mileage 
19.6 0 Proceed south along S ta te  

Road 6 0 6  a n d  Town Creek. 
20.1 0 . 5  Turn right on  S t a t e  Road 6 0 5  

proceed a c r o s s  railroad tracks 
a t  Henry. 

26.4 6.3 Turn left a t  S t a t e  Road 6 2 3  
(Fairy S t o n e  Park Highway). 

29.8 3.4 P a s s  Ryans  Branch Camp-  
ground. Facilities available 
for a rest s top.  

30.1 0 .3  C r o s s  Union Church Bridge 
over Smith River (Philpott 
Lake). 

30.3 0.2 Park on  right for S t o p  3. 

SLOB 3 . .ZIliipator Back metabasalt and mraphitic 
metasedimentar\ rocks. 

Walk doxvn to the lake from the parking area near the 
\rest end of the bridge. Recent low water has exposed dark 
green amphibole schist and gneiss at the top of the loner 
Allipator Back metabasalt unit. This unit may be equi\.alent 
to a tongue of the Catoctin Sfetabasalt found at a similar 
stratigraphic position near L>nchhurg (Henika. 1991.1997). 
Dark-gray to black metasiltstone and micaceous quartzite 
beds exposed in the road cuts above are diapost ic  Alligator 
Back units in this area (Fiyure 5 ) .  

Cumulative Distance Explanation 
Mileage 
30.3 0 Proceed south along S t a t e  

Road 6 2 3  towards Fairy S t o n e  
Park. 

33.1 2.8 Mafic intrusive rocks in Alliga- 
tor Back Formation exposed  
along road embankment  out 
crops o n  right. 

34.3 1.2 Turn left and  park a t  Fairy 
S tone  Lake boat launch area.  
Walk to southwest along left 
s ide of S ta te  Road 6 2 3  for S top  
4. 

St00 4. i\llipator Back quartzite and meta~ahhro at 
wry S tone-Lake. 

Lenticular interbeds of ~vhite- to gray-layered quartzite 
are a diapnostic l i tholog for the Alligator Back Formation 
in southern \;iyinia. The quartzite bodies interhedded with 
dark. graphitic schist are thought to be deep water -main 
flow deposits off shore from beach or shallow water sand 
bodies alons the Laurentian continental margin. Here the 
schist surrounding the quartzite beds has been intruded by 
coarse metagabhro of  the Stuarts Knob mafic complex 
(Conley and Henika, 1979). The quartzite exposed at F a i n  
Stone Lake is one of several septa or roof pendants that are 
surrounded by mafic  igneous rocks. Similar  rocks 
correlated with the Mount Athos quartzite of  central 
Virginia have been quarried commercially as "Lirginia Log 
Stone" near Leesville in Campbell County. The _my banding 
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in the quartzite at this stop dclincatc~ isoclinal fold hingci 
(Fisure 6) that ha1.e bccn refolded around the larger regional 
fold ayes. The quamite here iz \.en. similar to the quart7ite 
at Pilot Irlountain. S o n h  Carolina. 

Cumulative Distance 
Mileage 
34.4 0.1 Return to  S ta te  Road 623 and  

proceed soutCl along lake 
shore.  
Turn right on S ta te  Highway 
346. 
Turn left a t  S ta te  Highway 
57 and  continue to  southeast .  
P a s s  prominent outcrops of 
rnetagraylvacke and  quartzite 
interbedded in graphite mica 
schist. 
Pull over to  right shoulder to 
examine Candler Phvllite in the 
Bowens Creek fault zone. Driv- 
e r s  continue to  park in picnic 
a r e a .  
Park a t  picnic a r e a  next to 
Haynes'  57 market.  

Stop 5. Candler Ph\ llite an_nddthe_Ro\r en9 Creek Fault 
rn 

Driwrs n-ill discharge pa.;\engeri  long YE: side of State 
Highway 57 and continue SE fbr 0.3 mile to parkins arca 
labeled "Fain- Stoner Found Here" nevr to 1 Ia!nei ' 5 -  market. 
Field trip g o u p  \\-ill csamine m\,lonitic Candler Phyllirc 
outcrop5 that are characteristic of rhr Bon-ens Creek fault 
7one (Figure I). then cmsi the high\\.ay carefull!- and nzlk 
SE alon_r the roadside. The contact \ \ - i l l  bc found by noting 
the presence of deformed staurolitc pseudnmorphc in 
raprolitc. soil and float in road cut.; along the embankments 
of High~va!. ST. The treathered phyllits iq in fault contact \vith 
the retrograded staurcllite mica schist unit of the Fork 
llountain Formation. Thic contact is ~rlhtle hut consistcntl!. 
sharp for sc\.cnl tens of miles in either direction along strike 
(Figure 12). [Veil-presewed sericite pseudomorphs after 
staurolite can he collected only in the sonthea.;tem comer of 
Fain. Stone Park in the \vocxlc behind picnic tahle and sihz. 

Cumulative Distance Explanation 
Mileage 
38.34 0.0 Proceed south along S ta te  

Highway 57. 
40.7 2.4 Turn left on  S t a t e  Road 

601 (Bowens Creek Road) and  
proceed to Bowens Creek Boat 
Ramp. 

41.7 1 .O Park a t  ramp for S top  6. Walk 
down to beach.  From beach 
walk around point to ledges 
along lakeshore. 

Sto? 6. For_kJlfiuntain mica rchist containino alt-e-t-e-d 
staurolite and oarnet. 

Tht. mica schist crops our ac prominent ledges along the 
shorclinc beyond the hcach area at Ron-cni Crcck Park. Large 
cn~ciform sericitc pscudon~orphs after sta~ircllite are common 
porph)~ohlarts in the Fork \fountain mica schist alony the 
hanging \val! of thc I3cm.cns Crcck faulr 7one for more than 
IS rii~lcs to the rolith\\e\t. Somc \ - e n  large crosscs (2-7 
inchcr~ h3\e bccn found hcrc. Rs sure to look nt rock slab.; 
and !lake< in the n-nicr alclnf shore for nice hand specimens. 

Cumulative Distance 
hnileage 
A 1 . 7  0 

42.5 0.8 
43.7 1.2 
44.2 0.5 

45.7 1.5 
47.0 1.3 

Explanation 

Proceed back to S ta te  High- 
way 57 vra Sta te  Road 602 
Turn nght on State Highway 57 
Turn left on  S t a t e  Road 687. 
At intersectton w ~ t h  State  Road 
912 take S ta te  Road 687 to left. 
Turn left on  S t a t e  Road 677 
End S ta te  Maintenance Srgn, 
contlnue down to Holl~ngsworth 
Mill s~te 
Turn around a t  fork rn dirt road 
a n d  park v e h ~ c l e s  h e a d e d  up  
hrll Follow leaders  down drr! 
path to  monument  for d ~ s c u s -  
slon of Stop 7 

Stop 7 .  R_assetts~ncisc at the fIollin~s\\-oBh\lill-siw 

Start traverse along Rlackhcm Creek belo\r fall.;. The 
cneiss outcrops are in the central pnrtie~n of a dome-shaped 
fold. surrounded by (he Fork JIountain schist (Henika. and 
other.;.1446). The rock ledge5 helo\\. the falls arc at t!lc 
\ en '  top of the Bassett Formation.. The nafic rneta~.olcanic 
units (amphihnlitc and  amphibole gneiss) which commonly 
occur ;ilong the Barsett-Fork Slnuntnin contact arc no3 
present in this arca along Blackberry Crcck. Coarse 
micaccous gneiss ivith ponphyrc>clasts above the fall5 may 
he in the haw of thc overlying Fork Mountain Fnrrnaticm. 
I! hich is cvposcd as saprnlite along the road. 

Rarrett hiotite-panitic fnciss crops out in well-layered 
Icdscs below. the falls. Tht. granitic gneiss sho\r.s numerous 
small scale smsturcs. including steeply plunging asymmetric . .  . . . 

foldc in the la!.ering (Figure S h .  Rlcxks and pawmcnts in and 
above the falls h a w  abundant almond to ~valnut-si7ed nhite 
(sillimanite-quarti.-k-feldspar) porphyroclarts (Figure 9).  
These pnrph!~~lastr arc crowded togethsr in beds alon,u the 
gneissic foliation. They resemble thc recrystallized 
lithophysae de>cribcd by Rankin in thc U l i t e  Top Rhyolite 
l l e m k r  uf the \fount R d g e n  Formation (Rankin. 1997. 
F i u r e  5 ) .  .an alternative protolith niisht ha1.c been a melange 
unit \vith lithic clasts that were washetl into a hack arc basin 
from fel~itic volcanic units of the arc c o m p l e ~  mapped in the 
Dan\.illc quadnnzle (\,lilton Relt) to the east (Hcnika. 19'5. 
19". 1994. Fiprec 27ckd). 
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Cumulative Distance 
Mileage 
47.2 0 Proceed back to State Road 

677. 
Begin pavement on State Road 
677. 
Turn right on State Road 687. 
At intersection with State Road 
912 take State Road 687 to 
right. 
Turn right on State Highway57. 
Pass Bowens Creek park sign 
on left 
At intersection with State High- 
way Alternate 57 bear right 
(Alternate 57) 
Pass Bassett Gneiss outcrop 
in cut to right of sidewalk. 
Cross State Road 698 at stop 
light. 
Turn left into Bassett Rescue 
Squad Parking Lot for Stop 8 
discussion. 

Stop 8. Bassett .4rn~hihoIite: Park in Rescue squatl_Iot, 
heina careful not to h,o-ck emereency vehicles, 

Discuscion in parking area. Then carefully crms Start. 
High\va!- 5' to examine ptigmatically folded hornhlcndc 
gncizs outcrop.; (Figure 10). Dark-greenish FraS medium- 
grained. \veil foliated amphibolitc and hornblende ynciss 
crop5 out south of rhc Smith River along the hlutTs in the 
t\.pe area of the o f  Bnqsert Formation (Conk!, and Hcnika. 
1943 1. Henika. ( 19-1. p.-) described coarse pranobla<ric 
metamorphic rocks containing bright green pleachroic 
pyroucnc and red garner in the Bassett. Thcsc annninIous 
granulites are litholo~ically similar to the altcrcd rclngites 
described in the .r\rhc metamorphic suite in Sorth Carolinn. 

Cumulative Distance 
Mileage 
56.7 0 

Explanation 

Turn left on to StateHighway 57 
and proceed to the southeast. 
Turn right on southbound ramp 
to U.S. 220 Bypass. 
Take off ramp to intersection 
with State Road 609. 
Turn left on to State Road 609. 
Pass cut exposing Fork Moun- 
tain Gneiss on Left. 
Turn right on State Road 684 
(Carver Road). 
Turn right into Boxley Aggre- 
gates Martinsville Stone Quany 
and park. 
Follow company guide along 
haul road to quarry area for 
Stop 9. 

At this localit>- Roxley Ay~regates is mining the 
yarnetiferous biotitc gneiss ofthe Fork Llountain Formation 
t Figure 15). The zarnetifernus biotite gneiss i s  light-to 
dark-gray cornpo~itionall!- banded. rudely foliated. fine- to 

coarqe-grained. porphyroblastic metamorphic rock. Coarse 
clots o f  sillimanitc. garnet. and cordieritc and melt zones 
containing refracton quartzite and amphiholite vcnoliths 
arc common along contacts with the Ilartinsville Igneous 
complex. \lctagabbro of the Martins\-illc Isneous Complc.; 
has been exposed in thc loa.er Iel,els of the mine. 

Cumulative Distance Explanation 
Mileage 
63.5 0 Retrace the route to the mine 

entrance. 
63.6 0.1 Turn left on State Road 684 

(northeastward). 
64.3 0.7 Turn right on to State Road 609. 
64.8 0.5 Cross the Smith River and turn 

left on State H~ghway 57. 
65.0 0.2 Turn right on State Road 609 

(Daniels Creek Road). 
67.0 2.0 Cross U.S. Hlgaway 220. 
67.8 0.8 Turn right on State Highway 

174 (K~ngs Mountain Road). 
70.0 2.2 Turn right on State H~ghway 

108. 
70.5 0.5 Turn left on State Highway 371 

(College Road). 
71.1 0.6 Turn rlght at entrance to Patrick 

Henry College (Patnot Av- 
enue). 

71.7 0.6 Turn right into parking area 
across from Walker Hall for 
Stop 10. 

Stop 10. Torite of the-Rich .\ere Formation on the 
c a m p s  of-Patrick Henn- Colleoe. 

Sphcroldal \< eathcred houldcr.; of sub-ophitic to 
porphyritic. augitc-biotite-hypcrcthene-lahra(1c~rite norlte. 
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a la~ephaseefthe R~chAcres(.Yor~ T ~ ~ e ~ ~ r o r k r n r ~ p n r r o f  
rhc lmrtdcrnprr[p for iCre cnnipus mrld hrrnrnrcrr .rholrlrl hc lcJi 
111 the ~ . ~ h r c l e ~  ' J  

Turn around and continue ne~txvard on State Hlghv a! .i'l 
(Patriot At cnue). 

Cumulative Distance 
Mileage 
71 -8 0 Retrace route vra State Road 

371. 
Turn right on State Road 7-74 
Turn right on State Road 1190. 
Turn right through gate to park 
area on Martinsville Reservoir. 
Turn around at lakeshore and 
drive back past granite out- 
crops on embankment. 
Park on right for Stop 11. Rest 
rooms ahead on right. 

S t o ~  1 1 .  Leathemood Granite outcroas at >Tartinsrille 
R e  e-rlo-i_r, 

The Leathenrood her? 15 a coarce to rned~um gra~ned 
porphytit~c b io t r t e -p l ag~oc l a sc -mimc l inc  granite. 
Phcnocv stc arc rnrcrocl~nc and may shou rapakit.1 tcyturc. 
Rock ~enerall!. 5hou.c some granulation around grain 

boundarrcs. The Lcathcm ood \\cathers to a Irght-p~nk~sh- 
zta! l;aprolite and form5 a ell- drmned. light-tan to red <and> 
so~ls. From rest area proceed to Clartinsr iIlc RcscnoEr 
access road. 

Cumulative Distance 
Mileage 
73.7 0.1 

Explanation 

Turn left on State Road 11 90 
and proceed back to State 
Road 714. 
Turn right on State Road 714. 
Pass entrance to Patrick 
Henry College on left. 
Turn left on State Highway 3 74 
(Kings Mountain Road). 
Turn left on to Clearv~ew Dnve 
Turn right on Northside Drive. 
Turn left on to Commonwealth 
Drive. 
Turn nght on exit to F a q  Street 
but continue directly across 
Fairy onto Hooker Street. 
Turn left on Chatham Road 
Bear to right to follow U.S. 
Highway 58E (Church Street) 
towards Danvilfe. 
Turn left on to State Highway 
57E. 
Park vehicles in side lot at 
Winn-Dixie shopping center by 

the Leathemood Wash and 
Dry for Stop 12 

Stnp It. 1,eathernoad Granitc~nt.~~~din~~-cj.a~ahh-r_q 
in the \Tartinwille Ioneous C o m p l e ~  

D15cus5ion $3 Ell be held in parktng lot beqtde the IVlnn- 
D~xie <tore. then group should follorr, lcadcrs around to 
back of store in the IVlnn-Dixie loading area to see frech 
cxpoqurcs of thc Lcathcnlood Ciranitc cutting thc r~ldcr 
Rich .4crcs W e ~ a ~ a h h m  member of the \Innlnw 11Fc Igncouq 
Coniplc~ I Figure 1 1 ). 
End nf First Da?. \-an% will return t o  The 1-irginia 
\luseurn o f  Satural Hiqtor! in l iart inst  ille. 

Point o f  origin: \'irginia lluscnm of  Vatural Histot?. 
100 1 Dnuglac .t\ enue. ~Iart in%vil le .  \-irginia. 

Curnulahve Distance Explanation 
M~leage 
0 0 Starting point is the Virginia 

Museum of Natural History in 
Martinsville 

0.4 0.1 Turn right on to Memorial 
Blvd (LJ S. Highway 220) 

1.1 1 Cross the Smrth R~ver. 
2 0.9 Pass Food Lion on right, site 

of good Rich Acres 
Metaga bbro exposures. 

3.4 f .4 Pass Martinsville Speedway on 
left. 

4.4 1 .O Cross U.S.  Highway 56 By- 
pass. 

6.8 2.4 Turn left on to U S H~ghway 
220 S. Business. 

7.6 0.8 Turn left on to State Highway 
87. 

11 .Q 3.4 Turn Left on State Road 835 
(Doyle Road). 

11 .A 0.4 Turn Left on State Road 884 
(Powell Road). 

13.2 1.8 Turn left on State Road 632. 
cross Stuart Creek and park 
on right. 

Ston 13. S t u a r t  Creek Gneiss i n  the  core of tl-2 
Sauratnwn \10~nta~in~~~an~i .c l i .n0r i~m.  

Large boulders of the coarce granitic augcn gnciss arc 
c~poced along the channel o f  Stuart Crcck northeast of the 
inrenection of State Roadr 884 and 632. This unit is  typical 
of  the corc structure o f  the S a u r a t o ~ v n   mountain^ 
anticlinorium. The unit 1s much more mylonitic alonp thc 
contact5 with the overlying Xshc Jletarnorphic Suite 
(Forbush fault rone) to the nonhuest and along the Triassic 
contact to the southeast (Chatham-Brookneal fault ?one) 
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Cumulative Distance Explanation 
Mileage 
13.3 0.1 Turn around, turn right on to 

State Road 884 
15.2 1.9 Turn right, on State Road 835 
15.7 0.5 Turn right on State Highway 

8 7 
17.5 1.8 Park on right shoulder for Stop 

14 

St00 14. Garnet mica schist and hornblende gneiss 
a l o n ~  the Forhush Fault zone. 

The mica schist and amphibolite exposed in a cut along 
State Highway 87 was correlated rr.ith the Alligator Back 
Formation in the Blue Ridge by Conley (1985). This 
correlation may be uncertain because there are similar units 
mapped in the Ashe metamorphic sulte. Interlayers of 
garnetiferous hornblende yneiss and this garnetiferous mica 
schist directly ovcrlie the sheared Sauratown basement 
rocks along State H~ghway X7 In this part of the Spray 
Quadrangle (Henika and Algor. 1972). ,411 the contactq 
N ithin the Sauratown Vountams cover sequence are hiyhly 
sheared and could be faults. Abundant yamcts, large kyanite 
bladcs and black prisma~ic staurolite crystals that occur m 
the red micaceous clay soil on the hill just west of this 
exposure are dia_mos~ic of this unit. 

Cumulative Distance 
M~leage 
7 7.5 0.0 

18.2 0.7 

18.8 0.6 
19.5 0.7 
21.8 2.4 

23.1 1.3 

Explanation 

Proceed north on State High- 
way 87. 
Turn right on to State Road 
1013. 
Turn right on to State Road 750. 
Turn left on State Road 636. 
Turn left on to State Road 642 
to Eggleston Falls. 
Pa* on shoulder before bbn;dge 
over Marrowbone Creek For 
Stop 15. 

Stop 15. Ridgewav Fault zone. 

iTalk across bridge over Marrowbone Creek and follow 
fisherman's trail down to riverside. Contorted layers of 
the Sauratorm Mountain Ashe Metamorphic Suite form the 
ledges just upstream of the confluence of Marrowbone 
Creek and Smith River (Figure 14). These include mcdium- 
blu~sh- p y  musco~ite-biotite gneiss and sparkling- silver- 
Fray garnet-muscovite schist injected by coar5e alaskite 
sills. Farther upstream. high!? deformed garnet-mica fchift 
is exposed along the dirt track. Farther along the riverside 
lx-e will also traverse across ledges of crushed and sheared 
alaskite, and garnetiferous hornblende schist and gneiss. 
The last accessible ledge we will see at the point of rocks 
is a dice of the Bassett Amphibolite (no garnets) along the 
Ridyeway Fault from near the base of the Smith River 
Allochthon. 

Cumulative Distance Explanation 
Mileage 
23.1 0 Walk back to vehicles. Proceed 

north on State Road 642. 
23.5 0.4 Park along road for Stop 16. 

S t o ~  16. Kvanite-Mapnetite Granofels, Ernerv and 
Ylonazite Deposits o f  the Smith Rirrs L\llocthon. 

The wooded knob at this locality is underlain by an 
intenseIy sheared emery deposit along the  contact 
metamorphic zone behvcen the Martinsville Igneous CompIex 
and the Fork Mountain Formation . The emery was prospected 
and mined at several localities in the Mamas\ ille area. I t  is 
most commonly found as dark preenffh-gray to-black. 
-granular aLggatcs of corundum. magnetite and spinel (Fyure 
13). Dark-green hercynite (spinel) is rimmed by brown 
hoegbornite in a distinct11 e metamorphic paragenes]? similar 
to that described from Pittsylvania Counp (Watson. 1425) 
and from the Cortlandt CompIex . Sew York (Friedman. 
1456.) The isolated concentrations of highly magnetic 
minerals produce a characteri~tic "curly maple pattern" on 
regional aeromayctic surveys. One of the iforated depoatr. 
described by Mertie (1955) as "fossil monazite placer" 
consists of approximateIy 60 "/a magetite lintergmum 15 ith 
other opaque minerals), 2s0/0 quartz. 10°h kyanitc. 2% 
monazite. and tnccs of corundum. sillimanite, zircon and 
hematite. (Conley and Henika, 1973A. p. 56-60). Monazite 
from this locality has recently been datcd by Tracy and Beard 
at 435 5 15 Ma. using the next-ly developed microprobe 
technique for L-Th-Pb chemical dating of monazite. 
End of second day. Vans s i l l  return to Ylu~eurn of 
Xatural Histor! in >TartinwiHe. 
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Figure 17. Regional cross sections sho~i-ins Central and Southern .4p alachian basement detachment stnlctures. This field trip 
aria lies midiiay between cross sections Li-B. and C-C'. PF = Pu~asRi fault. BRF = Blue Ridge Oult. POF = Peaks of Oller 
fault. FF = Fries fault. FMF = Fleming \Tountain fault. RVDDZ = Rid \.hlltsy duct~le dcfomiatian zone. BCF = Roivens Crcck 
fault. R F  = Ridpoiray fault. CF = Chatham fault. BSZ = Brookneal shcar zone. 
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